INTRODUCTION
It is essential to know about sturgeons' reproduction cycle for optimal management of stocks and developing diagnostic methods of sex determination in low ages for aquaculture purposes (Petochi et al, 2011) . Determining of reproduction status is difficult in sturgeons because they are sexually uniformic and don't have external dimorphism features and as well maturity age is late and have two or more reproduction cycle (Barannikova et al, 2004) . Reproduction in fishes regulates with a cascade of hormones along brainpituitary-gonad called reproductive axis. Nervous gonadotropin releasing hormones directly affect pituitary gland and stimulate FSH and LH secretion. The most important steroid hormones are estradiol and 11-keto testosterone which play major roles in females and males, respectively. In males, 11-keto testosterone is the major regulator of spermatogenesis. FSH acts on sertoli cells and biosynthesises 11-keto testosterone by activating special enzymes like 11-β hydroxylase (Cabrita et al., 2008) . Therefore, blood sex steroid hormones analysis is another gonadal development method which play important roles in gonadal development (Scholz et al, 2009). As mentioned above, the most important steroid hormones include testosterone (T), 11-keto testosterone (11-KT) and 17-β estradiol (E2). Plasma levels of these hormones in sturgeons are low before gonadal development stage and show considerable increase of testosterone and 11-keto testosterone levels by the cell division beginning in males. Also, in females and because of oocyte growth, testosterone and 17-β estradiol levels increase 
MATERIAL AND METHODS

Fish and culture condition
For this purpose, 23 individual of Siberian sturgeon (7 years) randomly selected in Shahid Dr. Beheshti Sturgeon Fish Propagation and Rearing Complex, tagged and transferred to fiberglass tanks (1× 1.8× 1.8 m 3 ) with 50 cm water depth. Water temperature was measured (16 C°). First, fishes were anesthetized by clove powder (150 mg/lit) in water, then total length and weight measured by meter and scale, respectively, shown in table 1. Blood sampling was taken from caudal fin by using none heparinized syringe (5ml) and samples were centrifuged (4000 rpm in 10 min) and stored in -10 °C. ELISA procedure was used for male steroid hormones analysis (T & 11-KT, ng/ml) in endocrine gland research center in Tehran, Iran.
Data analysis
By general statistic and Excel, total length and weight mean and standard error were calculated. Independent samples t-test was performed to compare mean weight of females and males in each group and mann whitney test for T and 11-KT at 95% significance level, using SPSS 16.0 software. Data are presented as mean± standard error.
RESULT AND DISSCUSSION
The results showed that there were no significant differences in total length and weight of fish (p> 0.05). In table 1, total length and weight were given (Mean± SEM). The mean values of T and 11-KT are shown in table 2. Testosterone levels were 23±0.34, 22.3± 0.81, 23.5± 0.22 and 22.2± 0.58 (ng/ml) and 11-keto testosterone levels 1.35± 0.36, 1.38± 0.48, 1.01± 0.23 and 2.86± 0.4 (ng/ml) in spring, summer, autumn and winter, respectively. Testosterone hormone analysis demonstrated that there was no significant difference during all seasons (p>0.05)
The aim of this study is to investigate of steroid hormones of male Siberian sturgeon in different seasons. For this, blood sampling was taken seasonally from 11 male Siberian sturgeons (7 years old) and then steroid hormones including testosterone and 11-keto testosterone were analyzed by using ELISA. The results showed that testosterone had no significant differences during all the seasons (p>0.05) and the maximum level was in autumn. But 11ketotestesterone had significant differences between winter with other seasons (p<0.05). The min and max level of 11ketotestesterone was in autumn and winter, respectively. 11-keto testosterone hormone levels based on sexual maturation stages showed significant difference between stages III and IV with stage II (p<0.05). Also, there was significant differences between stage II with others in testosterone levels (p<0.05).
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The result of hormone analysis based on sexual maturity stages showed that testosterone had the highest and lowest levels in stages V and II, respectively (23.97 and 22.54 ng/ml, respectively). There was also significant difference between stage II with other stages (p<0.05). In other hand, the highest and lowest levels of 11-keto testosterone were in stages III and II (2.98 and 1.52 ng/ml, respectively). The results showed that there was significant difference between stages III and IV (p<0.05) (table.3). One of the gender and gonadal development stages determination is the measuring of steroid hormones such as testosterone, 11-keto testosterone and estradiol in wild sturgeons. In teleosts, dominant male androgens are testosterone and 11-keto testosterone that testosterone acts as a precursor of 11-keto testosterone and can participate in spermatogenesis process (Aramli et al., 2013).
Testosterone and 11-keto testosterone play roles in spermatogenesis and early spermatogenesis, respectively. Also, testosterone with enzymes such as 11-β hydroxylase and 11-β hydroxysteroid dehydrogenase converts to 11-keto testosterone. During spermatogenesis, androgen levels due to the decreasing conversion of 17β-hydroxyprogesteron to androgens and the change in the pathway of steroid to progestin formation decrease (Barannikova et al., 2004) . In this research, 11-KT levels reach highest in winter and demonstrate an increasing trend in spring and summer, then a decreasing in autumn and finally increase in winter. Testosterone had a fluctuation trend during seasons which being increased in spring and autumn and decreased in summer and winter. Recently, plasma 11-KT level has been used for determining of immature Siberian sturgeons. According to Cuisset et al (1991), 11-KT level used for immature Siberian sturgeon was 5 ng/ml, fish with 5ng/ml or more 11-KT classify as male; and fish with fewer than 5 ng/ml as female. If the threshold level decreased to 3ng/ml, immature females classification increases from 5% (4ng/ml) to 9% (3 ng/ml) for testosterone and 3% (4 ng/ml) to 7% (3 ng/ml) for 11-KT. Therefore, it seems that 4 ng/ml of testosterone or 11-KT can be used for immature females and males differentiation, but also should consider the error in immature males classification as female. However, in this paper 11-KT level was 2/86 ng/ml. Sex steroids decrease after gonadal development near spawning and post spawning ( Despite of special sexual differences in productive hormone levels between male and female, these levels are not completely reliable just because of natural fluctuations during reproductive cycle. Vitellogenin produces in response to estradiol increasing during oocytes growth. 
